S5th  Congress,  [SENATE.]  [13iH 

2d  Sessio?i. 


KEPORT 


THE  SECRETARY  OF  WAR, 


IN   COMPLIANCE 

With  a  resolution  of  the  Senate  of  the  25th  instant,  in  relation  to  the  Rock 
river  and  Des  Moines  rapids  of  the  Mississippi  river. 


January  29,  1838. 


Read,  and  ordered  to  be  printed,and  that  1,250  additional  copies  be  furnished  for  the  use  of  the 
Senate,  and  250  copies  for  the  Engineer  Department. 


Department  of  War. 

January  27,  1838. 
Sir  :  The  enclosed  report  of  the  Chief  Engineer,  and  the  accompanying 
documents,  in  reference  to  the  Rock  river  and  Des  Moines  rapids  of  the 
Mississippi  river,  are  transmitted  in  compliance  with  the  resolution  of  the 
Senate  of  the  25th  instant. 

Very  respectfully, 

Your  most  obedient  servant, 

J.  ft.  POINSETT. 
Hon.  R.  M.  Johnson, 

President  of  the  Senate. 


Engineer  Department, 

Washington,  January  26, 1838. 

Sir  :  In  compliance  with  the  resolution  of  the  Senate  of  the  25th  instant, 
I  have  the  honor  to  submit,  herewith,  a  copy  of  the  report  of  Lieutenant 
Lee,  of  the  corps  of  engineers,  in  relation  to  the  Rock  river  and  Des  Moines 
rapids  of  the  Mississippi  river,  together  with  a  copy  of  his  map  of  the  same 
These  furnish  all  the  information  called  for  by  the  resolution. 

With  the  views  of  Lieutenant  Lee,  as  set  forth  in  this  report,  as  to  the 
best  method  of  improving  the  navigation  at  these  rapids,  the  department 
fully  concurs,  and  recommends  the  plan  for  adoption. 

In  the  same  report  will  be  found  the  result  of  the  examination  of  the 
harbor  of  St.  Louis  by  that  officer,  with  a  project  for  its  permanent 
Blair  &f  Rives,  printers. 
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improvement.  The  general  features  of  this  project  are  approved,  and  it  is 
submitted  for  your  sanction,  with  the  reservation  of  such  details  as  time  and 
a  more  mature  consideration  may  show  the  necessity  of  changing. 

I  am,  sir,  very  respectfully, 

Your  obedient  servant, 

C.  GRATIOT. 
Hon.  J.  R.  Poinsett. 

Secretary  of  War, 


St.  Louis,  December  6,  1837. 
Sir  :  Upon  my  arrival  here  in  August  last,  in  obedience  to  your  orders 
assigning  to  my  superintendence  the  application  of  the  appropriations  made 
by  Congress  for  the  improvement  of  the  Mississippi  river  above  the  mouth  of 
the  Ohio,  and  of  the  Missouri  river,  and  for  the  erection  of  the  contemplated 
works  in  this  harbor,  I  proceeded  to  make  such  an  examination  as  would 
enable  me  to  submit  for  your  approval  the  necessary  plans ;  a  report  of 
which  I  now  lay  before  you. 

I. MISSISSIPPI  RIVER. 

The  only  serious  obstacles  to  the  navigation  of  the  Mississippi  from  the 
mouth  of  the  Ohio  to  the  falls  of  the  St.  Anthony,  a  distance  of  about  1.200 
miles,  are  the  Des  Moines  and  Rock  river  rapids ;  and  as  these,  in  my 
opinion,  form  the  first  objects  of  attention,  surveys  have  been  made  of 
each,  the  result  of  which,  with  my  views  as  to  the  best  mode  for  their 
improvement,  will  be  stated  under  each  head. 
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ES  MOINES  RAPIDS. 


These  rapids,  situated  4bout  200  miles  above  St.  Louis,  commence  just 
below  the  Des  Moines  garrison,  and  terminate  about  three-quarters  of  a 
mile  above  the  village  of  Keokuk,  and  four  miles  above  the  mouth  of  the 
Des  Moines  river.  Between  these  points  the  Mississippi  flows  with  great 
velocity  over  an  irregular  bed  of  blue  limestone,  reaching  from  shore  to 
shore,  at  all  times  covered  with  water,  and  through  which  many  crooked 
channels  have  been  worn  by  the  action  of  the  current.  Its  longitudinal 
slope  not  being  uniform,  but  raised  at  several  places  above  its  general 
elevation,  divides  the  whole  distance  into  as  many  pools  or  sections.  The 
passage  over  these  reefs  becomes,  during  low  stages  of  the  river,  very 
difficult,  in  consequence  of  the  shoalness  of  the  water,  its  great  fall  and 
velocity,  and  the  narrow  and  winding  channels  through  them;  as  the  river 
rises,  its  surface  becomes  nearer  and  nearer  parallel  to  a  plane  tangent  to 
the  highest  of  these  points,  its  extreme  fall  is  diminished,  and  the  only 
impediment  consists  in  the  rapidity  of  the  current.  The  navigation  being 
only  impeded  during  the  low  stages  of  the  river,  which  is  limited  generally 
from  this  cause  to  not  more  than  three  months  in  the  year,  and  the 
obstructions  being  of  a  character  to  admit  of  removal,  I  shall  refer  only  to 
the  improvement  of  its  natural  bed,  as  being  not  only  more  practicable,  but, 
in  my  opinion,  preferable  to  any  other. 
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The  construction  of  an  artificial  channel  along  the  Wisconsin  shore 
proposed  by  Captain  Shreve,  in  his  report  of  1836,  has  many  advantages 
but,  from  the  information  derived  from  the  survey,  it  is  found  that  it  would 
require  an  excavation  of  more  than  three  times  the  quantity  of  stone  than 
would  be  necessary  to  make  the  natural  channel  double  as  wide,  and  of  an 
equal  depth.  To  make  it  the  same  width,  viz :  200  feet  wide  and  five 
feet  deep,  would  require  an  excavation  of  more  than  a  million  cubic  yards. 
This,  with  other  considerations,  has  led  me  to  prefer  the  improvement  of 
one  of  the  natural  channels,  and  I  have  selected  that  which,  while  it  will 
require  no  more  labor,  promises,  when  completed,  to  afford  the  easiest  and 
safest  route. 

By  improving  the  most  difficult  passes  first,  immediate  benefit  will  be 
obtained.  The  meeting  of  boats  will  not  be  attended  with  the  same  danger 
as  if  they  were  confined  to  a  continuous  channel,  as  advantage  maybe 
taken  of  the  pools  before  alluded  to,  where  the  navigation  is  comparatively 
good.  The  present  length  of  the  channel  being  but  little  diminished,  the 
descent  will  not  be  much  increased,  and,  though  rendered  more  uniform 
the  velocity  of  the  current  not  sensibly  augmented.  The  increased  area  of 
the  channel  will  be  so  small  in  comparison  with  the  width  of  the  river,  that 
the  supply  of  water  will  not  be  perceptibly  lessened.  Besides,  by  obstructing 
some  of  the  minor  channels  with  the  stone  excavated  from  that  to  be 
improved,  its  passage  may  be  so  far  retarded  as  to  leave  no  room  for 
,apprehension  on  this  head. 

The  distance  from  the  head  to  the  foot  of  the  rapids  is  11.005  miles,  and 
the  entire  fall  of  the  river  at  the  time  of  making  the  survey  was  24.015  feet. 
The  descent  is  not  uniform,  being  greater  over  the  reefs  and  less  in  the 
pools,  is  different  in  every  section,  and  varies  at  every  stage  of  the  river. 
Having  no  certain  marks  to  which  I  could  refer,  the  height  of  the  river 
could  only  be  compared  with  extreme  low  water,  by  the  relative  quantity 
of  water  on  the  shoalest  parts,  and  which  was  ten  or  twelve  inches  more  than 
is  said  can  be  found  at  its  lowest  stages.  I  have,  therefore,  assumed  it  to  be 
one  foot  above  low  water  level,  and  all  the  soundings  are  referred  to  this 
plane. 

By  reference  to  the  accompanying  map,  (No.  1,)  it  will  be  seen  that  the 
principal  channels  have  been  buoyed  out  and  sounded,  and  that  cross  sections 
have  been  made,  which  give  the  general  depth  of  water  and  the  form  of 
the  several  prominent  reefs.  These  are  shown  by  the  dark  shading 
while  the  channels  and  deeper  parts  remain  uncolored.  A  line  of  levels 
was  run  on  the  Wisconsin  side,  and  the  meanders  of  each  shore  determined 
by  a  compass  line.  Commencing  at  the  foot  of  the  rapids,  the  first  difficult 
.pass  is  through  the  reef  of  rocks  called  the  lower  chain,  through  which 
two  narrow  channels,  having  a  common  outlet  within  a  quarter  of  a  mile 
of  the  Wisconsin  shore,  wind  obliquely  across  from  within  a  hundred  yards 
of  the  Illinois  side.  _ 

The  general  direction  of  the  eastern,  or  Illinois  chute,  is  nearly  straight. 
It  is  a  quarter  of  a  mile  shorter  than  the  western,  or  Filly  Rock  chute;  is 
deeper,  and,  by  cutting  off  the  points  on  each  side,  as  indicated  by  the  red 
lines  on  the  drawing,  and  deepening  the  shoal  places,  a  channel  200  hun- 
dred feet  wide,  and  five  feet  deep,  will  be  obtained. 

From  D  to  E,  a  distance  of  1.25  mile,  there  is  a  deep  and  wide  channel 
requiring  no  improvement  From  E  it  is  proposed  to  cut  directly  through 
to  F,  along  the  narrow  channel  through  this  reef,  by  which  the  one  winding 
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to  the  left,  now  generally  followed,  will  be  avoided,  and  a  more  direct  and 
convenient  route  formed. 

The  points  at  G,  H,  and  I,  will  require  to  be  cut  off,  and  some  loose  racka 
removed,  which  will  give  an  uninterrupted  passage  as  far  as  K.  The 
channel  to  this  point  is  well  defined,  and  may  be  said  to  terminate  here, 
and  spread  over  the  reef.  The  route  followed  by  the  boats  is,  to  cross  from 
K  to  C  into  the  narrow  channel  along  the  Wisconsin  shore,  as  the  reef 
offers  a  tolerably  smooth  surface,  and  is  free  from  loose  rock.  Should  it 
be  necessary  to  adhere  to  the  natural  channels,  it.  would  be  preferable  to 
leave  the  main  channel  at  a,  nearly  opposite  Larry's  run,  cross  to  6,  and 
follow  up  the  small  channel  to  d.  But  the  most  advantageous  route,  in  my 
opinion,  would  be  to  open  a  channel  directly  through,  from  K  to  L,  into 
the  large  pool  at  the  head  of  the  chain,  which,  extending  across  the  river, 
affords  an  easy  and  safe  navigation  in  any  direction.  It  is  probable,  upon 
a  more  minute  examination  of  this  chain,  (which  can  be  made  as  the  work 
progresses,)  that  a  better  route  may  be  found  nearer  the  Illinois  shore, 
leading  into  the  lower  extremity  of  the  pool  at  P,  which,  by  the  aid  of  some 
blasting,  might  be  made  to  communicate  with  the  channel  at  K  or  N,  and 
prove  the  more  desirable  direction.  From  the  pool,  at  the  head  of  this 
chain,  the  channel  keeps  along  the  Wisconsin  shore,  and  will  only  require 
the  removal  of  some  loose  rocks  to  free  it  from  all  obstructions  to  the  head 
of  the  upper  chain. 

It  will  here  be  necessary  to  cut  off  the  projecting  points  of  the  reef  and 
deepen  the  channel,  as  is  indicated  on  the  drawing,  to  afford  a  free  commu- 
nication with  the  section  above,  the  navigation  of  which  is  uninterrupted 
as  far  as  the  Rock  river  rapids. 

ROCK    RIVER    RAPIDS. 

The  upper,  or  Rock  river  rapids,  distant  about  150  miles  from  the  Des 
Moines,  commence  fourteen  miles  above  Rock  island,  and  extend  to  its 
foot.  Within  this  distance  the  Mississippi  falls  25.740  feet,  descending  over 
a  rocky  bed,  broken  by  reefs,  which,  at  some  points,  reach  entirely  across 
the  river,  affording,  at  low  water,  a  shallow  channel,  and  projecting, 
at  others,  from  opposite  sides,  interlock  and  form  a  winding,  difficult,  and 
dangerous  passage.  The  fall  of  the  river  is  not  regular,  but,  like  that  at 
the  lower  rapids,  is  greater  over  the  reefs,  and  less  in  the  intermediate  pools 
formed  in  like  manner  by  them.  The  velocity  of  the  current,  varying  with 
the  descent,  and  continually  checked  by  the  rough  bed  of  the  river,  the 
winding  of  the  channel,  and  the  projection  of  the  reefs,  though  not  as  great 
as  the  fall  would  indicate,  is  still  rapid,  and,  in  many  places,  difficult  to  stem. 

By  an  examination  of  map  No.  2,  you  will  see  that  the  main  channel, 
worn  by  the  action  of  the  water,  is  so  distinctly  marked,  that  there  can  be 
no  doubt  as  to  the  best  mode  of  improving  it.  The  depth  of  water  is 
generally  sufficient,  and  the  difficulty  consists  in  the  short  turns  and  nar- 
row passes  between  the  reefs,  which  oblige  the  boats  to  cross  the  current 
obliquely,  and  incur  the  danger  of  being  forced  on  the  rocks. 

The  descending  boats,  swept  along  by  the  current,  run  the  greatest  risk, 
and  the  turns  ought  to  be  so  regulated  as  to  relieve  them  as  far  as  possible. 
By  cutting  off  the  projecting  points  of  some  of  the  ledges,  and  excavating 
through  others,  tfeis  danger  will  be  avoided,  and  a  safe  passage  formed. 

In  the  upper  section,  called  the  /Sycamore  chain,  it  will  be  necessary  to 
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cat  off  the  sharp  angle  at  A,  excavate  through  the  ledge  at  B.  and  straighten 
the  channel  at  C,  D,  and  E,  by  cutting  off  the  points,  as  indicated  on  the 
drawing.  From  the  foot  of  this  chain  to  the  head  of  Campbell's  island, 
a  distance  of  nearly  two  miles,  the  channel  extends  entirely  across  the 
river,  and  is  free  from  all  obstructions. 

The  second  chain  commences  at  the  head  of  Campbell's  island,  just 
below  which  it  will  be  necessary  to  excavate  through  the  reef  to  the  depth 
of  about  eighteen  inches;  to  cut  off  the  point  of  the  reef  at  G,  extending 
from  the  western  shore  towards  the  small  island  at  the  foot  of  Campbell's; 
excavate  through  the  reef  at  L,  making  out  from  the  eastern  shore  just 
above  the  mouth  of  Duck  creek,  and  cut  off  the  point  of  that  at  M  ;  all  of 
which  is  indicated  on  the  map.  This  will  open  a  free  passage  to  the  head 
of  Rock  island,  the  commencement  of  the  lower  chain,  from  which  a  flat 
reef  extends  to  the  Wisconsin  shore,  and  through  which  a  channel,  200 
feet  wide,  2.5  feet  deep,  and  400  yards  long,  will  have  to  be  excavated. 
The  only  other  part  to  be  improved  is  in  the  bend  below,  where  the  channel 
passes  between  two  reefs  projecting  from  opposite  sides  of  the  river.  By 
cutting  off  the  point  of  that  on  the  west,  all  obstructions  will  be  removed 
to  the  foot  of  Rock  island. 

In  making  the  improvements  herein  proposed,  the  department  is  so  well 
aware  of  the  importance  of  commencing  with  the  lower,  or  Des  Moines 
rapids,  and  the  advantages  of  this  course  are  so  apparent,  that  it  can  need 
no  further  recommendation.  Their  accomplishment  will  afford  an  unin- 
terrupted channel,  through  both  rapids,  sufficient,  at  all  stages  of  the  river, 
for  the  class  of  boats  than  can  ascend  the  Upper  Mississippi.  In  calm 
weather  its  course  would  be  distinctly  marked,  by  the  appearance  of  the 
water  and  the  ripples  produced  by  its  action  against  the  rocks.  These 
marks  are  destroyed  by  the  wind,  and,  of  course,  can  only  be  distinguished 
by  daylight.  Captain  Shreve,  in  treating  of  this  subject,  states  that  buoys, 
however  securely  anchored,  could  not  withstand  the  violence  of  the  run- 
ning ice,  and  his  experiment  at  the  Grand  chain  in  the  Ohio  would  seem 
conclusive. 

I  should  still  recommend  their  trial,  they  being  formed  so  as  to  offer  the 
least  resistance,  securely  anchored  in  the  rock,  under  the  protection  of  a 
prominent  reef,  and  a  hole  excavated  in  the  bed  of  the  river  to  receive 
them  and  allow  the  passage  of  the  ice  above. 

Should  it  be  found  impossible  to  secure  them,  other  expedients  must  be 
resorted  to,  either  by  spindles,  beacons,  or  replacing  the  buoys  every  spring, 
in  order  that  the  full  benefit  of  the  operations  may  be  obtained. 

The  removal  of  the  obstructions,  in  both  rapids,  at  the  several  points 
named,  will  require  an  excavation  of  172,000  cubic  yards,  through  the  solid 
rock.  The  difficulty  attending  such  an  operation,  under  water,  which  must 
be  performed  by  blasting,  is  much  increased  by  the  rapid  current  of  the 
Mississippi,  the  unexpected  rises  to  which  it  is  subject,  and  the  short  season 
for  operations. 

Nothing  can  be  attempted  until  after  the  spring  freshet,  which  generally 
subsides  in  June,  and  a  rainy  or  cold  fall  may  suspend  the  work  in 
October.  Men  will  have  to  be  collected  and  transported  from  a  distance ; 
and,  perhaps,  wh^n  every  thing  is  prepared,  a  sudden  flood  may  arrest  all 
operations  for  weeks,  and  the  whole  working  season  prove  unfavorable. 
So  much  depends  npon  circumstances  that  can  neither  be  foreseen  or  con- 
trolled, that  the  estimate  presented,  of  the  probable  cost  of  the  work,  must 
only  be  considered  conjectural.     Whatever  may  be  the  true  amount,  there 
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can  be  no  doubt  but  that  the  benefits  that  will  result  would  more  than 
authorize  ten  times  the  sura,  and  that  the  community  at  large  will  be  repaid 
an  hundred  fold.  It  will  open  the  whole  country  above  to  the  falls  of  St, 
Anthony,  remarkable  for  its  beauty,  fertility,  and  health  ;  abounding  in 
minerals,  and  whose  population  is  daily  increasing  by  a  constant  stream  of 
emigration.  There  are  now  twenty  steamboats,  over  120  tons  burden  each, 
employed  in  its  commerce,  and  numerous  villages  are  springing  up  along 
the  banks  of  the  Mississippi,  some  of  which  have  already  attained  a  respect- 
able size  and  importance. 

Preparations  will  be  made  this  winter  for  commencing  the  work,  as  soon 
as  the  state  of  the  river  will  permit,  next  year,  and  which,  probably,  will 
not  be  before  May  or  June  next.  A  steamboat,  for  moving  the  boats  from 
place  to  place  on  the  rapids,  towing  the  stoneboats,  <fcc,  is  now  built,  as 
Well  as  two  machineboats  for  raising  the  stone  out  of  the  water.  Keelboats 
must  be  prepared  for  quartering  the  men,  and  scows  for  transporting  the 
stone,  with  the  necessary  drills  and  apparatus  for  blasting. 
'  The  annexed  tabular  statement  will  show  the  quantity  of  excavation 
required  at  the  points  named,  in  each  rapids,  the  average  fall  per  mile  over 
the  chains,  and  the  probable  cost. 


A  TABULAR  STATEMENT  of  the  quantity  of  excavation  required  to  make  a  channel  200 
feet  wide  and  5  feet  deep  through  the  rapids  of  the  Mississippi  river,  showing  the  length  of  the 
chains,  the  average  fall,  points  to  be  improved,  and  probable  cost  of  each. 


LOWER  OR  DES  MOINES  RAPIDS. 

NAME  OF  CHAIN. 

Length  in 

Average  fall 

Points  to  be  im- 

QUANTITY OF  EXCAVATION, 

miies. 

per  mile. 

proved. 

Cubic  yards. 

Probable  cost. 

Feet. 

Lower  chain 

2.000 

2.9 

A  B 
C 
D 

17,200 

11,000 

2,500 

30,700 

$61,40© 

*Pool       between 

lower  and  Eng- 

lish chain 

1.225. 

2.0 

English  chain 

0.800 

2.37 

E  P 

14,500 

29,000 

Lamelus  chain    - 

3.180 

3.18 

G 

H 

J 

K  L 

1,111 
1,500 

1,000 
31,000 

34,611 

69,222 

Upper  chain 

3.800 

0.96 

M 

15,000 

30,000 

Total     - 

11.005 

94,811 

189,622 

Requiring  no  improvement. 
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UPPER  OR  ROCK  RIVER  RAPIDS. 


NAME    OP    CHAIN. 

Length  in 
miles. 

Average  fall 
per  mile. 

Points  to  be  im- 
proved. 

QUANTITY  OF  EXCAVATION. 

Cubic  yards. 

Probable  cost. 

Feet. 

Sycamore  chain  - 

3.75 

A 
B 
C 
D 
E 

2,750 
4,500 
4,740 
4,444 
11,851 

28,285 

$56,570 

•Pool 

2.0 

Campbell's  Island 

1.5 

_ 

F 

8,900 

chain. 

G 

4,444 
13,344 

26,688 

Duck  Creek  shoal 

4.0 

L 
M 

10,000 
1,700 

11,700 

23,400 

Rock  Island  chain 

3.0 

2.12 

U 
P 

23,000 
1,000 

24,000 

48,000 

Total    - 

14.25 

77,329 

154,658 

*  Pool  between  Sycamore  and  Campbell's  Island  chain  requiring  no  improvement. 


MISSOURI    RTVER. 


Having  been  entirely  occupied  in  surveying  the  rapids  of  the  Mississippi 
and  the  harbor  of  St.  Louis,  I  could  find  no  time  to  examine  personally  the 
state  of  this  river.  From  what  I  have  learned  from  those  navigating  it 
and  best  aqnainted  with  its  condition,  it  appears  that  the  only  improvement 
of  which  it  is  susceptible  is  the  removal  of  the  numerous  snags  with  which 
it  is  filled,  and  which  prove  very  dangerous  to  its  navigation. 

Its  bed  is  composed  of  a  shifting  quicksand,  always  in  motion,  and  pro- 
ducing such  a  constant  change  in  the  channel,  that  its  position  cannot  be 
calculated  on  by  the  boats  from  one  trip  to  another.  This  renders  it  more 
necessary  that  the  snags  every  where  scattered  over  its  bottom  should  be  re- 
moved, and  as  free  a  passage  as  possible  afforded.  There  are  now  six 
steamboats  constantly  engaged  in  trading  upon  the  river,  and  the  country 
along  its  banks,  as  well  as  that  in  the  interior,  is  fast  filling  with  inhabitants. 
I  need  not  mention  the  interest  which  Government  itself  has  in  its  improve- 
ment, from  its  affording  communication  with  the  military  posts  and  Indian 
tribes  on  that  frontier. 

In  conversing  with  Captain  Shreve  upon  the  subject  of  its  improvement, 
he  informed  me  that  two  of  thesnagboats  belonging  to  the  Lower  Mississippi 
could  be  advantageously  employed  upon  this  service  for  three  months  in  the 
spring;  'hat  at  that  season  of  the  year  they  are  obliged  generally  to  be 
laid  up,  and  their  being  in  use  would  save  this  expense,  and  be  more  ser- 
viceable to  them.     That,  too,  is  the  best  season  for  operating  in  this  river. 
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being  before  the  great  freshet,  after  which  the  water  is  too  low  to  admit  the 
snagboats.  The  only  expense  would  be  the  cost  of  working  the  boats 
during  the  time  employed,  and  I  therefore  beg  leave  earnestly  to  recom- 
mend to  the  department  the  adoption  of  this  plan,  which  was  embraced  in 
the  estimates  previously  submitted  for  next  year's  operations,  and  presented 
below. 


EST1MA  TE  of  funds  required  for  working  two  snagboats  three  months, 

in  the  Missouri  river. 

Wages  of  crews  of  two  boats  for  three  months,  at  $1,000  per 

month  each  -  -  -  -  -  .        $6,000  00 

Subsisting  of  crew  for  three  months,  viz  :  eighty  men  at  $10 

per  month  each    -  -  -  -"  -  -  2,400  00 

Nineteen  hundred  cords  of  wood  for  said  boats,  at  $3  per  cord  5,700  00 

Engine  stores,  iron,  cordage,  lumber,  &c,  for  said  boats  for 

three  months         -  .  2,000  00 

Contingencies  „--....  1,400  00 

For  painting,  repairing,  and  restoring  said  boats  to  the  same 
condition  in  which  they  were  received,  and  returning  them 
to  Captain  Shreve  -  2,500  00 


$20,000  00 


I.— HARBOR    OF    ST.  LOUIS. 


The  appropriation  for  the  improvement  of  this  harbor  has  for  its  object 
the  removal  of  a  large  sandbar,  occupying  below  the  city  the  former  posi- 
tion of  the  main  channel  of  the  Mississippi,  which,  gradually  augmenting 
for  many  years,  has  now  become  an  island  of  more  than  200  acres  in  ex- 
tent, covered  with  a  growth  of  young  cotton  wood,  and  reaching  from  the 
lower  part  of  St.  Louis,  which  it  shuts  out  from  the  river,  two  miles  below. 
The  extensive  shoals  formed  around  its  base,  extend  on  the  east  to  the 
middle  of  the  river,  and,  connecting  with  the  main  on  the  west,  affords  at 
low  water  a  dry  communication  between.  A- flat  bar  projects  from  the  up- 
per end  to  the  foot  of  Bloody  island,  opposite  the  town,  which,  at  low  stages 
of  the  river,  presents  an  obstacle  to  the  approach  to  the  city,  and  gives  reason 
to  apprehend  that  at  some  future  day  this  passage  may  be  closed.  This  is 
rendered  more  probable  by  the  course  of  the  river  above,  and  can  be  better 
explained  by  reference  to  the  accompanying  map,  No.  3.  The  united  waters 
of  the  Missouri  and  Mississippi,  for  some  miles  below  their  junction,  sweep 
with  great  velocity  along  the  Illinois  shore,  when  they  are  deflected  to  the 
Missouri  side.  The  main  body  passing  west  of  Cascarot  island  joins  with 
the  lesser  portion  at  its  foot,  and  the  whole  is  compressed  between  the 
narrow  gorge  V,  VI.  Spreading  out  in  the  wide  area  below,  the  main  cur- 
rent still  keeps  to  the  Missouri  shore,  while  a  large  part  of  the  river,  directed 
towards  the  Illinois  side,  is  fast  wearing  away  its  bank,  and  cutting  out  a 
larger  channel. 

Furl  her  apprehension  is  also  afforded  from  the  formation  of  this  part  of 
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the  bank,  which  has  a  fall  to  Cahokia  creek,  that  runs  within  a  short  dis- 
tance. But  an  inspection  of  the  map  will  at  once  show  the  tendency  of 
the  river  to  this  course,  both  from  the  direction  of  the  deep  water  issuing 
from  the  gorge  above,  as  well  as  the  location  of  the  large  shoal  extending 
from  the  head  of  Bloody  island. 

It  will  also  be  seen  that  wherever  the  bed  of  the  river  is  sufficiently  con- 
tracted, a  regular  and  deep  channel  is  formed  by  the  current,  and  that  this 
is  always  interrupted  when  the  water  is  spread  over  too  large  a  surface; 
that  the  greater  part  of  the  river  enters  the  gorge  at  V,  VI,  close  to  the 
Missouri  shore,  and  while  the  mean  depth  is  in  the  middle,  all  the  shoal 
water  is  on  the  east  side,  and  all  the  deep  on  the  west.  Passing  around  in 
the  bend  below,  the  deepest  water  still  keeps  to  the  Missouri  side,  and  in 
the  narrow  section  between  the  city  and  Bloody  island,  all  the  deep  water 
is  found,  as  before,  on  that  side,  and  all  the  shoal  on  the  opposite.  From 
this  point  the  current  is  deflected  from  the  Missouri  shore,  and  its  velocity 
is  so  far  diminished  by  the  time  it  reaches  the  foot  of  the  island,  from  the 
expansion  of  its  bed,  that  the  abrasion  of  the  bottom  ceases ;  the  earthy 
matter  with  which  it  is  surcharged  subsides,  creating  by  its  deposite  the  bar 
and  Duncan's  island.  The  two  channels  again  uniting  at  the  foot  of 
Bloody  island,  the  whole  body  of  water  sweeps  down  the  Illinois  shore, 
and  its  velocity  becoming  again  increased  by  the  narrowing  of  its  bed,  the 
abrasion  of  the  bottom  recommences,  all  the  deep  water  being  here  on  the 
Illinois  side,  and  all  the  shoal  on  that  of  Duncan's  island.  Spreading  out 
below,  the  depth  of  the  channel  soon  diminishes,  and,  dividing  at  the  head 
of  the  bar  extending  from  Cahokia  island,  the  main  current  still  keeps  to 
the  Illinois  shore,  until  having  passed  its  foot.  It  is  therefore  evident  that 
it  is  only  necessary  to  concentrate  the  current  wherever  the  channel  re- 
quires to  be  deepened  ;  that  the  branch  of  the  river  which  passes  between 
the  city  and  Bloody  island  has  a  velocity  sufficient  to  excavate  the  bed  to 
the  depth  of  39  feet  below  low  water  level ;  that  this  depth  continues  as  far 
as  the  section  continues,  and  would,  in  all  probability,  extend  if  the  section 
was  lengthened.  Moreover,  that  this  is  sufficient  without  the  aid  of  that 
branch  passing  east  of  Bloody  island,  which  therefore  is  not  necessary  to 
produce  this  effect.  But  in  order  to  arrest  the  wearing  away  of  the  eastern 
bank  of  the  river,  and  protect  the  Illinois  shore,  it  will  be  necessary  to 
divert  from  it  the  force  of  the  current. 

This  may  be  done  by  running  a  dike  from  above  the  small  slough  on 
that  side,  parallel  to  the  western  shore,  sufficiently  far  to  throw  the  water 
west  of  Bloody  island. 

The  distance  from  where  the  dike  would  have  to  be  commenced  to  the 
head  of  Bloody  island  is  1.5  mile,  and  the  length  of  the  dike  would  re- 
quire to  be  equal  to  half  this  distance,  or  three-quarters  of  a  mile,  and  might 
be  obliged  to  be  extended  the  whole  way.  The  same  effect  would  be  pro- 
duced by  throwing  a  dam  directly  across  from  the  head  of  Bloody  island 
to  the  Illinois  shore,  the  dead  water  created  by  which  would  extend  as 
high  as  the  point  above  the  slough,  and,  by  its  resistance,  throw  the  great 
body  of  the  river  into  the  Missouri  channel.  This  will  also  bring  a  greater 
volume  of  water  to  bear  upon  the  bar  and  head  of  Duncan's  island;  and 
by  constructing  a  dike  from  the  foot  of  Bloody  island  parallel  to  the  shore 
in  front  of  the  city,  and  of  sufficient  length,  it  will  receive  the  proper  direc- 
tion. A  cross  section  of  the  proposed  dam  and  dike,  is  shown  on  the 
map,  which  are  similar  to  those  constructed  on  the  Hudson  river.     The 
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length  of  the  dam  will  require  to  be  594  yards,  and  its  height  5  feet  above 
low  water  level ;  its  width  on  top  is  ten  feet,  having  its  exterior  slopes  equal, 
and  three  of  horizontal  to  one  of  vertical  height.  A  row  of  piles,  5  feet 
from  centre  to  centre,  are  driven  firmly  into  the  bed  of  the  river,  at  the  in- 
tersection of  the  slopes  with  the  plane  of  low  water.  Brush  of  proper 
length  to  extend  well  towards  the  lot  of  the  slopes,  with  their  butts  and 
branches  so  interwoven  with  the  piles  as  to  be  held  firmly  in  place,  and 
form  a  complete  matting,  is  laid  at  right  angles  with  the  direction  of  the 
dike,  and  sunk  to  the  bed  of  the  river  with  large  stones.  This  is  carried 
up  as  high  as  low  water  level,  the  interior  filled  in  with  small  stones,  sand, 
fascines,  &c.,  and  the  slopes  and  crest  above  this  plane  revetted  with  stones 
placed  on  their  edges,  and  well  bound  together,  so  as  to  form  a  revetment 
of  from  a  foot  and  a  half  to  two  feet  thick.  The  slopes  below  the  plane  of 
low  water  are  secured  by  throwing  stones  promiscuously  over,  and  distri- 
buting them  as  equally  as  possible. 

The  length  of  the  dike  as  laid  down  in  the  map  is  1,000  yards.  It  will 
probably  require  not  to  be  less  than  this,  but  must  be  determined  by  its 
effect.  Its  height  above  low  water  will  be  five  feet,  and  the  plan  and  mode 
of  construction  is  the  same  as  were  described  for  the  dam.  In  addition  to 
these  works,  the  western  shore  of  Bloody  island  will  have  to  be  protected 
from  its  head  to  the  centre,  so  as  to  secure  it  against  the  action  of  the  cur- 
rent. 

The  erection  of  these  works  will  be  attended  with  great  difficulty. 

The  whole  bed  of  the  river  is  composed  of  the  alluvial  matter  brought 
down  by  the  Missouri,  consisting  of  a  light  loam  mixed  with  the  finest  sand, 
which  melts  and  yields  to  every  pressure  of  the  current;  its  depth  must  be 
at  least  40  feet  below  low  water  level,  and  has  so  little  stability  as  to  be 
changed  by  every  flood.  Besides  the  unfavorable  foundation,  the  great  ve- 
locity of  the  Mississippi,  its  violence  during  the  spring  freshets,  and  the 
short  season  for  operations,  present  impediments  so  great,  that,  in  addition 
to  the  uncertainty  always  connected  with  hydraulic  architecture,  the  re- 
sult cannot  be  predicted.  The  plan  proposed  appears  to  me  the  best  cal- 
culated to  accomplish  the  end  in  view  ;  but  how  far  it  may  be  successful, 
or  what  modifications  it  may  require,  can  only  be  shown  by  experience. 
Neither  can  the  estimate  of  its  probable  cost  be  stated  with  any  degree  of 
certainty,  or  be  considered  more  than  conjectural ;  and  embraces  merely 
the  prices  of  the  required  materials  and  labor,  with  the  necessary  boats 
and  machinery,  and  the  incidental  expenses  that  can  be  foreseen. 

The  importance  of  St.  Louis,  in  a  commercial  point  of  view,  the  vast 
country  of  which  it  is  the  market,  and  the  interest  it  has  at  stake  in  the  im- 
provements under  consideration,  are  so  well  known  to  you  that  I  need  not 
urge  upon  the  department  the  necessity  of  affording  all  the  relief  that  the 
case  will  admit  of.  From  the  statement  furnished  by  the  the  politeness  of 
the  harbor-master,  which  is  hereto  appended,  you  will  see  that  the  number 
of  steamers  trading  with  the  port  has  regularly  increased  since  1831,  from 
60  to  195;  being  at  the  rate  of  22.5  per  year,  and  51  for  the  last  year. 
That  the  tonnage  during  that  time  has  increased  from  7,796  tons  to  22.794, 
giving  an  increase  of  2,166  per  year  ;  and  that  the  number  of  arrivals  at  the 
port  has  increased  from  432  to  1,607,  each  year  averaging  212  more  than 
the  preceding. 

The  quantity  of  goods  and  merchandize  of  all   descriptions   that   have 
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arrived  within  the  last  year,  deduced  from  this  statement,  notwithstanding 
the  general  stagnation  of  business,  cannot  fall  short  of  225,000  tons. 

The  map  of  the  harbor,  which  is  herewith  presented  for  your  considera- 
tion, has  been  prepared  with  care,  and  is  as  much  in  detail  as  our  time 
would  allow.  The  portion  of  the  river  embraced  in  the  survey  is  eight 
miles  in  extent.  The  triangulation  of  its  shores  give  their  relative  position 
with  much  accuracy  ;  and,  from  the  soundings  on  the  cross  sections,  its  bed, 
as  it  then  stood,  has  been  carefully  laid  down.  At  the  time  of  completing 
the  survey,  the  river  was  12  feet  above  low  water  level,  and  all  the 
soundings  are  referred  to  this  plane.  The  average  fall  of  its  surface,  at 
this  stage,  determined  by  a  line  of  levels  run  on  the  Illinois  shore,  was 
0.425  of  a  foot  per  mile,  and  the  mean  velocity  of  the  current  through  the 
section  V,  VI,  was  calculated  to  be  4.54  feet  per  second,  or  3.09  miles  per 
hour,  and  that  in  the  pass  between  St.  Louis  and  Bloody  island,  4.34  feet 
per  second,  or  2.95  miles  per  hour.  Not  having  had  an  opportunity  to  make 
any  observations  upon  the  river,  at  the  season  of  high  or  low  water,  1 
learn  from  a  statement,  politely  furnished  me  by  the  gentleman  charged 
with  the  meteorological  department  of  the  Western  Academy  of  Natural  Sci- 
ence, that  it  was  at  its  lowest  in  January  last,  and  highest  in  July.  On  the 
10th  day  of  the  latter  month,  it  reached  its  greatest  height,  23  feet  above 
low  water  level,  at  which  time,  from  a  mean  of  three  observations,  the  velo- 
city of  the  current  in  front  of  the  city  was  found  to  be,  on  the  surface, 
5.55  miles  per  hour. 

Supposing  the  river  to  have  the  same  fall  at  its  lowest  stage,  as  that 
found  when  it  was  12  feet  above  this  plane,  the  mean  velocityin  the  section 
between  the  city  and  the  proposed  dike,  would  be  at  the  rate  of  20.48 
inches  per  second,  and  on  the  same  supposition,  at  5  feet  above  low  water, 
the  mean  velocity  would  be  33.12  inches  per  second.  The  last  of  these,  ac- 
cording to  the  authorities,  would  give  a  bottom- volocity  sufficient  to  prevent 
a  deposite  in  the  bed  of  the  river,  and  thus  preserve  the  channel  excavated 
during  its  higher  stages. 

The  necessary  preparations  for  commencing  the  work  early  next  year 
will  be  made  this  winter.  Contracts  have  been  entered  into  for  the  con- 
struction of  a  steam  tow  boat,  and  four  large  boats  for  the  transportation  of 
stone  and  other  materials.  Some  smaller  scows,  pile  drivers,  &c.  will  have 
to  be  built,  and  a  contract  made  for  the  supply  of  piles.  An  abundance  of 
stone  can  be  procured  on  the  bank  of  the  river  about  four  miles  below  the 
city,  at  the  cost  of  quarrying  and  transporting  it.  Annexed  is  a  tabular 
statement  of  the  dimensions  of  the  proposed  dam  and  dike,  and  an  estimate 
of  their  probable  cost, 
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Dimension*  of  proposed  dam  from  (he  head  of  Bloody  island  to  the  Illi- 
nois shore. 


DESCRIPTION. 

Length  in  feet. 

1,064 

284 
189 
245 

Cubic  yards. 

To  low  water  mark 

To  six  feet  water 

To  twelve  feet  water 

Prom  twelve  feet  to  twelve  feet     - 

46,550 

77,240 
137,592 

282,240 

1,782 

543,622 

ESTIMATE. 


800  piles    ....  - 

4,691  cubic  yards  of  brush 

7,852  cubic  yards  of  stone  for  pavement     - 

3,346  cubic  yards  to  sink  brush     - 

7,000  cubic  yards  sand  fascines,  small  stone,  &c. 


$2,400  00 

9.382  00 

31,408  00 

13,3S4  00 
7,000  00 

63,574  00 


Dimensions  of  proposed  dike  from  the  foot  of  Bloody  island. 


DESCRIPTION. 

Length  in  feet. 

1,490 
417 
957 

Cubic  yards. 

To  low  water  mark 
To  six  feet  water 
To  eight  feet  water 

65,188 

113,560 

493,862 

2,864 

672,610 

ESTIMATE. 


1,200  piles  - 

5,000  cubic  yards  of  brush 

12,209  cubic  yards  of  stone  for  pavement  - 

2.500  cubic  yards  stone  to  sink  brush 

8,244  cubic  yards  sand  fascines,  small  stone,  «fcc. 


$3,600  00 
10,000  00 
48.836  00 
10,0u0  00 

8.244  00 

80,680  m 
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ESTIMATE  F'R   PROTECTION  OF  BLOODY   ISLAND. 


4,000  cubic  yards  of  stone 
500  cubic  yards  of  brush 
Stakes 


§12,000  00 
1,000  00 
1,300  00 


11,300  00 


aggregate:. 


Probable  cost  of  dam 
Probable  cost  of  dike 
Probable  cost  for  protection  of  Bloody  island 


$63,574  00 

80,080  00 
14,300  00 


158,554  00 


STATEMENT  of  the  number  of  the  different  steamers  which  have,  en 
tered  the  port  of  St.  Louis,  together  with  their  aggregate  tonnage, 
and  number  of  entries  in  each  year. 


1831. 

60 

7,796 

432 

1832. 

80 

9,520 

508 

1833. 

99 

12/222 

573 

1834. 

110 

13,173 

607 

1835. 

121 

15,470 
803 

1836. 

144 

19,447 
1,355 

1837. 

To  25th 

Nov. 

Monthly 
average. 

Total, 

1837. 

Steamers    - 
Tonnage     - 
Entries 

195 

22,794 
1,481 

123 

1,607 

Note.— The  average  tonnage  of  the  boats,  for  1837,  is  equal  to  116.89  tons,  which  being 
multiplied  by  1,607,  the  whole  number  of  Arrivals,  gives  187.842.23  tons  of  commerce  for  the 
year  1837.  The  entire  freight  of  the  boats  generally  exceed  their  measured  tonnage  by  25  per 
cent.;  but  if  we  add  20  per  cent.,  it  will  give  225,390.67  tons  of  merchandise,  &c.  that  have 
arrived  in  1837.  If  the  departures  of  the  boats  are  to  be  considered,  and  we  suppose  them  to 
carry  away  the  same  quantity  that  they  bring,  there  will  have  been  450,000  tons  employed  in 
the  trade  of  St.  Louis  for  the  year  1837. 

All  of  which  is  respectfully  submitted. 

R.  E.  LEE, 
Lieutenant  Engineers. 
To  Gen.  C.  Gratiot, 

Chief  Engineer. 
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